. - . ) ~ &
.. . DOCUMENT RESUME  ° iy
, ED 208 2835 . . -~ ° A A , . .-' CcE 030 3% . .
. . K ] . L.
_AUTHOR - Lecht, Leonard A. S ,
_TITLE . ., . Vocational Education as a Particip#nt.in the Economic
P s - Development Enterprise: Policy Optioas for the Decade
et .kh‘ead. e . ' . - .
INS?IbeION Ohio State Univ., Colunmbus. Nationa} Center for
U Y. Besearch in Vocational Education. o
REPORT 'NQ L NCRVE-0P-0C-74 . 11) ’
PUB DATE ‘ Seg 81 o L W
NOTE .-, : Paper presented at the National Center for -

- 23
’ Resq&ich in’ 'vocational Education Stdff Development,
. . . Seminar (Columbus, OH, 198l). . . . . .
‘AVAILABLE PHQM .National Center-Publications, The Ohio State

’ - University, 1960 Kemny Rd., Columbus, OH 43210

o . ($2.20) ..
[} . . ~ .
EDRS PRICE .HP01/PCO1 Plus Postage. - °. - ~
. DESCRIPTORS Change strategies: Demography: *Eeonoaic Change;

*Econonic Development; Educational Gaaages

o Educationa)l/ Needs; *Educgtional Policy; Employment
Patterns: *Putures (of Society) :; Industrialization;
" - - Long Range Planning; Needs Assessment; Poliicy - .
D -, ' -Formation; Position Papers; Retirement; *School Role;
) ' Trend Analysis; *Vocational Educagioa '’ ., ' ;
ABSTRACT P , NP L 2
v ° b In the .coming %bbaie; three major developments will

" become important “factors for change in vocational e€ducation. These

- are changes in the demographic profile and retirement practices,
regional shifts in ecqnomic. activity and in employmeat, and renewal i
of the industrial sector as a key ingredient in economic growth. v

. Because of inflation, greater life expectancies,-and changes-in ,
public policy and social attitudes; ‘older persons will remaia in the’
work force longer and will thereby become coxsideranly more iuwportant
in the market for vocatjonal.prograems, provi ‘that .their needs and: ~
the need for sustaining enrollments-in vocatidBal education receive
priority in the coming decades. Regional-shifts in eamployment and

trajged personnel in rapid growth areas. Recent inflation, high
unenployment, and slow productivity growth rates will increase
opportunities in technpical and service fields 'and reduce .
. oppertunities’ for semiskilled factory qperatives. If vocational
. education ‘is.te respond adequately to this major restructuring of the
‘industrial economy, it must become awafe of the economic Ghanges at
‘hand. (MM} - _ . . : .
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, Vocatlonal educatlon is forg‘ng ahe,ad as a vital factor in the economfc development of.

Ametica. In keeping with this role, it is essential that vocatienal eﬂucators develop effective plans
¢ . for their participation in one of the most important endeavors faolng our nation. Dr. Leqnard A.
Lecht presented the remarks contained in this paper at a National Academy for %catlo -duca-
tion conference that focused directly Qn that roIe in the future.
o . ..

. Dr. Lecht s comments are based on his extenswe and unique insight. tle received a Ph.D. in
economics from Columbia University and currently serves as an economic consultant. For the
Conference Board in New York City, he has directed spemal projects reseafch on economicand | .
employment ‘trends and private sector/government relationships in human resour velopment *
training programs. Prior to, thlS he conducted similar research as Dir ctor of the ’v for Prlorlty
_Analysis df the National Plannlng Association. He has served as ac nsultant and. ekpert witnéss to,
numerous government agencies including thg United States Gongress. He was also tlfe Chairman of *
Long Island University s Department of Economics.

-~

On behalf of the Natiopal Center for Research in Vocatlonal Education and The Oh|018tate
University, it is with great‘pleasure that we bring you Dr. Leonard Lecht’s presentation entitled: ¢
“\focational Education as a Participant in the Economic Development Enterprise: Pdlicy Optlons i
- - for the Decatle Ahead.” . . . ) -
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o . ’\ .k VOCATlONAL EDUCATION AS A PARTICIPANT Lo .
el - IN THE ECONOMIC” DEVELOPMENT ENTERPRISE: : . i
} .- "POLICY OPTIONS FOR THE DECADE AHEAD : : " .
\ b. -l . ! . N hd . " - . \, hd
3 " Forces For Change ~ * . . .

Planning strategles for vocational education are often |dent|fjed through the annuaLpIans
submitted by education agencies to comply with the guidelines of federal, state, and local govern-
ment funding sources. But in a more fundamental sense, planning involves Iooklng ahead and

' anticipating changes in the larger society that can influegce course offerings, enroflments, financial

support, and careers fox students in vocational programs. Such anticipation has becofe especially.

critical in the elghtles as the nation moves into an era V\khere'?’changmg population wrl! lhke on
greater lmportance in the evaluation of vocational education program performance -
In the coming decade, three major Hevelopments are seen as, lmportant factors Yor change in

yocational educatioh. They are as follows: . . .

—, Changes in the demographic profile and in retirement practices e 4
* ’ - - 3 i TX
/ <+ - /'~ Regional shifts in economic activity and jn employment “
~ ’ — Renewal of the industrial sector as a key ingredient in economic growth ..
v ' N : . . _‘ ] 4
State and local vocational education agencies will have to increase their adaptation to change as
these developments increase in impact. More older persons will be enrolled in vocational programs.
Vocational education also will become moré€ involved with state and'local economic-development as
v the programs offered plage a substantially greater emphasis on training persons to operate, maintain,
and repair new and complex equipment. Because gthelr past involvement in both employabllgty
development and in adult, technical, and continuing educatlon\\/ocatlonal education agencies will
be in a good position to respond 0 these changes. *

M * * { ’ .,
A further consideration of these three deVeIopments can indicate the problems and opportunities

2 they will create for the larger society, and’ their implications for change in vocational education
© + - planning. : s —~ 2 Co. i -
T _ . {
. o . # * Changes in the Demogfaphnc Profile T ‘ . \
I .o and in Retirement ices ,

- s
1 . - 1

Analyses of Iabor farce changes in the Yventies focused on the influx of women and sixteen- to
twenty- four-year-olds into the labor market, Considerably less attention was given to another major
development: the withdrawal of older men from the labor force because of earlier retirement ages.

Inflation, greater fife expectancles and changes in public policy and.social attitudes ca be expected
«to reverse this trend of early etirement during the eighties. Older persons will become ¢onhsiderably

more |mportant in the market for vocational programs if their needs, and the need for sustalnlng .

enroll ents in vocational educafion, receWe priority in‘the coming decades. .

)
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» In the past thirty years, there was a sharp decline in the percentage of men in their latg fifties -
who remained in the labor force. This decline als® shows up in the proportion of men sixty to
sixty-four years of age and those over sixty-five who remain employed or who ate looking for work. '

. = . . . M

4

(See table 1) : z v - .
¢ - Y o, - v ‘- b Y .
' *  TABLE1 = .
4 N M w ' ¥ ] . j
v ) . PEBCENTAGE OF MEN,60° AND OVER IN T}'IE. LABOR FORCE, ¢
e . L " 1947 t0 1978 . T e °
R - PR . A . ) l
. Pertent in Labor Force . “ . -
. ) Year . © 60to64. - « * ' 65and over ‘
. s 1947 <= . 48.0
.« . 1950 - s 795/ 46.0 ~
- 1960 -, . 780 33.0 .° . v
41970 - . . _ -1750 . 270 7 "t
1978 ¢ ot ) .62.0 2(}.5 . .
, o , i} ' [
L b SOURCE: Derived from Employment and Training Report of the President. <4
Washington, D.C.: U.S. Government Printing Office, 1979;-p. 236; and
President’s Commission of Pension Rolicy, Variety of Retirement Ages. Wash- 3 + -
» ington,D.C.: U.S. Government Printing Office, 1980)' p.7." ; .
9 : Y. * 5\"

- Shortjy after World War 1| ended, nearly half of all men io the sixty:five and over category yer‘e

in the work force. By 1978, only a fifth of the men in this age group wére either employedor ", -
. looking for work. But the most striking change occurred in the participation by men in the sixty- -

to sixty-four-year-old group. This shift was facilitated by the 1961 Amendments to the Social _ i

Security Act, which permitted r&'u’ement at 4ge sixty-two with only modest reductions in bénefits.

.~ The prépensity¥or men to retire at earlier gges received widespread support from busingss and
. labor. Employers came to regdrd retirement, especially early retirement, as an important af( in
- hiring and promoting younger persons. Such persons were assumed to be more productive and to ~ -
possess more up-to-date skills than the older persbns they replaced. Unions responded to techno- )
. ‘logical changes and other changes threatening, their membess’ jobs, with demands for generoys and
largely employer-financed pensions for their oldér members. It was assumed that older persons would
prefer to retire if they were asgured an adequate retirement ificome. Furthermore, unions c%pled

these demangs with work guarantees fon their younger mengbérs. .
- Since:all parties concerned.were assﬁmed to benefit from such policies, they went through a .
series of sucdessive Jiberalizatiprss. The age at which persons cquld retire, with minimal losses in
* . benefits, was gradually shifte% downward by law, by collective®argainjng, and by company policy.
- £ ’ . *

¢ Such a tendency would appear to be so firthly establjshed that prospects fb’r its geversal might «
) be regarded as rémote. Yet inflation, sharply fising retirement benefit costs, changes in the demo-
graphic profile, and the preferences of older people are all facilitating a shift in public policy and

,in personal decisions to retire, The shift is now toward encouraging older workers to remain in the

labor force. Recent amendments 1o the Agé Discrimination*Act that outlaw @aa_ndatory retirement

. " for most employees before agg sevanty symbolize theie.chenges, (é = B

-

.
@

.For Social Security and other federally fu?_wde,df retirement sysiems,‘infla';ion primarily affects
__ program costs because it raises both wage levels and. mqnthﬂy penefit payments at the same rate as

~

. e .
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increasegs in' the-Consumier Price Index. Benefits in private pension systems, and in most state and
local governinent systems, however, are seldom adjusted or “indexed” to Keep pace with changes
in the costofliving. . , * . )
" Inflation affects these systems primarily because it both increases the wage level on which
benefit payments are based, and erodes the purchasing power of retired persons. . o
- . . - ’ ’
For the Socnal Security system, each percentage point increase in the Consumet Price Index
*has been estlmateﬂ to add $1.1 billion in oyytlays for old age and survivors insurance benefits.” The
role of |anat|9n in diminishing the purchasihg power of a gension that is not indexed to changes in .
the cost of living can be illustrated by prolectlng‘the purchasmg pawer of a1‘$1 000 a month pension
granted in 1980 through 1995. The pro;ectlon shows the losses in purchas<ﬁg'power if there is either,

ab or 10 percert average annual increase |n the Consumer Price Index

1

P~

- .
2

. . TABLE2 , "
. PURCHASING POWER OF A-$1, 000 MONTHLY. PENSION -
N ASSUMING ALTERNATIVE RATES OF INCREASE , ) Ce
. : IN-THE CONSUMER PRICE INDEX, 1980-1995 : . .
¢ » . st ‘Y' . ’ A
( L) 13 - . . N
; O e . Purchasing Power in 1980 Dollars .
( : *~ T 5 Percent Annual 10 Percent Annual '
. Year T ' - Price Increase - ° Price Increase - S )
1980 , . . $1,000 $1,000
‘ 1985 780 ‘ ) 620 :
- 1990 610 . <[ e
L? - 1995 N . 480 * '- 249' . .
~—— " souecmoc,aL&curw Bu//etmrNkvember 1978 LN " [

-

&
h
W:th |anat|on averag|ng 10 percent a year a pens|on that is not |ndexed would Jose fuve eighths

less than the comparable rates for 1979-and 7980. With a substahtial reduction tn the rate of mfla
tion, {say to 5 percgnt a year), sjightly more than half of the orjginal pqrchasmg power represented
by the pension wgyld be lost byrthe fifteenth year. ~

plans cover s ral million more people. These pension.systems, which often are.coupled with Social
Security benefits, have allowed many middle-class persons to retire in modest eomfort Yet because
of inflation, gmployeesdepending on such pensions today will frequently postpone their retifement

L

£ -y

the federal government, outlays for retirement systems and other i meome suppom.amg.unted‘

the 1979 fiscal year. This represented mb6re than a third (34.5 percent) of the . v
federal government’s expenditures in that year. 2 Efforts to restrain the growth in the federal govern-«
ment’s budget in the eighties wjll include slowing down these massive-outlays, thereby encouraging

\older persons to remain |n theAabor force. , ' .
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- ‘ * Since a larger percentage of the population during the next decade will be older, inflation will
- _ have a greater effect on more people. Reduttion of mortality rates, formerly concentrated-pn
younger age groups, has come to characterize older persong as well. Improvement in the treatment
of heart disease in the past twenty years is a good example. At the other end of the age spectrum,
declining birthrates since the mid-sixties will sharply reduce the size of the sixteen- to twenty-four-
~ year-old group in the population and in the labor force in the next ten years. (See table 3.) )
X ; ) :

®

'

. ‘ - . TABLE3 .

: . PROJECTED,POPULATION GROWJH, 16 to 24 YEAR OLDS'
.. AND PERSONS 65 AND OVER, 1980 to 1990 .

<

et Age Group - n . ’ Estimated Population - -~~~ Percent Change
* (in millions) 7980 to 1990

- ‘ T <o in 1980 in 1990 < v
16t0 19 h 16.7 13.5 e =190 °

- - 201024 . 209 18.0 " -140
- ¢ e5andover ~ 24.9 2938 +19.5

. . . ;_ SOURCE. Emp/oyjrent and Training Report of the President, Washington; D.C.: U.S, Govern-
ment Printing Office 1979; p. 353, Projections represent U.S. Census Bureau intermediate
B fertility estimates. : ’ -
» * - . ]
i . .
< By 1990, these Census Bureau projections anticipate that there will be 5 million more persons
who are age sixty-five and over. There will be some 6 million fewer people in the sixteenfo twenty-
- four-year-old age group. The bulk of the population ang labor force increa§es will occur in the v
twenty-five to fortifour-year-old category: the “‘baby boom*’ generation of the two decades follow-
.+ ingWorld War 1. -, o . - ",
; . s '
IR ¥ , Labor force growth f1-the eighties will undergo a marked slowdown as’ fewer young people are
- . added to the work force. Over three-fifths of the growth that dties take place will be due to-an
. e MEY

o increase of female employees. .

3
' .
.t A ' M

' + " . Ascan be expected, the pressures to retire will diminish as fewer young peopté are added to <o
the labor force. For persons over sixty-five who continue working, important issues wil| bave to be
L e resolved. These intlude, among others, the problem of fringe benefit costs to employers, the higher
‘wage rates due to seniority for many older employees, and the frequent needs for further education
* ~ . - andtrainingto upgrade.oldtr employees’ skills. ©ther problems will arise because older workers
'+ - oftgn prefer to work on a part-time basis, and on a more flexible arrangement than the forty-hqur
b - week or fifty-twe-week year. \ : R
s 1, ~ . »
\-} ‘ All these economjic,and denjcﬁraphic factors can be seen§s strategic influences on the long-term
\  labor force participation. of oldér pergons. The overall attitudes of older people who have retired or
_' who are in the age group approaching retirement can be traced as influencing the decision to retire
or to'continue workKing. The Harris Survey for 1979, for example, reports the following:

. + — Forty-six percent of those already retired would prefer to be working.

o . — Forty-eight percent of the persons surveyed in the fifty to sixty-five age group R
‘ with to continue working after age sixty-five.3 . . ‘

B e -

laalir'™ ’




greatet ;reedom of chaice }
school, 'to work full-ti

~

already has become appar

ol

. frfths (41 percent) of the enrollees.* =

.
v ]

*

7 J -
First Choice

Vocational Subjects

Hobbies, Recreatlon

General Education

Home and, Family

Personal Bevelopment
* Religion

Other

Total

. - Institute for the Future, 1977, p. 26.

-

.-bl

«*

TABLE 4

their options to céntinue working
e or part- -time, to earn income from wo"k or to pertlcrpate asvolunteers. .

I

DISTRi BUTION OF “"WOULD-BE LEARNERS”
EREFEBREDLUBBLCULAELCHOJCES ,_AGEﬁBQ.UP_SEJ‘O_QO

or to retire, to’retire or.to feturn to -

¢ »

The change$ mfluegcmg population growth in the erghtres will make it more difficult for all {-
educational institutions tcs maintain enrollment. The degline in the populat))n of young persons
nt to high school and post- high school educators as enrollments have

tapered off.’ In the absence of a dramatic increase in the percentage of traditional school-age students

who choose vocational programs, demographic developments among the younger age ﬁroups inglcate
a prospect for serious losses in votational education enrollments. The impact of the population

! decline in these age groups would be offset, and Important economic and human needs

'vocatuona!'educat:on systems today undertake changes that will increase therr appeal to

-

rved, if .
w audiences.

. There has been growth in the nu mber of educational programs avarlable to older persons. Bu[\

/ 7t terms of enroliment, these individuals remain underrepresented in all educationat programs, -
including aduit and vocational education. For example, only 7 percént of the persons enrolled i in
courses through the adult education’state grant progra
older. This represents a decline from 12 percent in th

A enrollees in these programs in 1979 were sixteen- to twenty-four- year -olds. They made up over two-

s in fiscal year 1979 were age fifty-five or
1966 fiscal year. Fetargest single group of

- ’

i ) .

The limited inforrhation available shows that older persons make up an important potential
autlience for vocationally or|ented programs. For example, a recent survey of “‘would-be learners
in the fifty-five- to sixty-year-old age group reported that vocational subjects were the leading
preference among choices of study. (See table 4.) :

Iy

R -
.

L3

w

Percent Indicating Choice
.o 30 .
. 17 - - -
. 16 .
13
8

‘ 7 - ‘

¢

-

-

. -Asyou can see, vocational subjects were listed as a first choice almost as frequently ag the ne
two leadmg categories combined. Such interest in vocational coursgs includes the interest of persofs
: who regard the programs as preparation for.a second career, or as}
cent skills. The group also includes others who" were seeking to ac
~ _auto mechani lics, or a hobby such as woodworking.

.

e -
- 100 .

R

J SOUBCE McNulty, M., and Pa'lmer, M., Educational Programs to the Elderly. Menlo Park, CA *

~

opportu_mty to uﬁ}]rade obsoles-
ire a useful repairgkill such as
’ *.
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In practice, the prefe?n/es of "“would-be learners” are only partlally reflected by the enroll
ment of older persons in e ucatlonal courses. Recently the largest enrollments have been inrsubjects
related to hobbies and recreation. Vocational programs that attract “would-be learners” in the
future will have to have a differgnt orientation-than current programs They need to cogcentrate ‘
L. orwpdatlng participants’ |nterpersonal skills that have been in use in the past. Persons fifty and over
K ) typically have less interest in formal cdurses or degreesthan-young persons do. individuals with years
' of work experience #ho are seeking new careers,or part-time jobs require different guidance and
placement'asmstance than young persons seeklng entry into the world of work. Older persons often
. have work histories in declining industries or occupatlons or their wotk skills’have_ become‘obsolete ,
. because of technological change. Their, opportunltles for contnnued employment may depend on
: modifying or expanding existing skills to make them usable in.different job contexts. Formertypists, *
for instance, can,be taught to. qualify as work processors. A production foreperson réady to retire  *
. . fromthe footwear or garment industry could bmld on managerial experlence and acquire the skills -
needed in An expandlng field, for example, in superv»slon of operations for a hospital laundry. ~

. . . The vocatuonal educatron System is strateglcally situated to make the shift toward seu’vung non-\‘k

- trad|t|onal groups of students who wish to return to the labor market. The, involvement of local )
.. vocatlonal educdtion agencies ip adult and continuing educatlon can_supply the basis for attracting
) students in their fifties and sixties. The extent to which vocational education utilizes its potentlal ‘ *
N for attracting these students®in the eighties will depend on the steps taken'oy educational institutions
. to adapt their programs to the |nterests of older students. S .. g
' » ‘ s . : . . - -
. ’ Regjonal Shifts i |n Employment and Economnc Act,wnty . .
. - ..

- d ~

s Regional shifts in employment and economic activity have caused slow growth in Jobf openmgsK
in the northeastern and midwestern fegions of the United States. Slow growth, and sometimes
decline, has been especially characteristic of the older manufactunng states such as Michigan and
. Ohio. Yet there has been rapid growth in the southern'and western regions. Vocational education
N Aystewam:onmbute 1o economic development in both rapldly and slowly growing regions. In the
* arapidly growing areas, local vocational education agencies can help to maintain the momentum of
growth by increasing the supply of trained perspnnel for firms already in-the area. This lncreased
supply of personnel also willhelp to attract new firms. In the more slowly growing areas, vc{catlonal
programs can contribute to development by providing trained workers to relieve specialized 1abor %
. shortages that often cause employers to relocate. They also can provide trained replacements for
shortages due to attrition losses in industries that are not expandlng rapidly. , “ "
. , \ I
’ \ Regions with & high nugber of long established manufacturlng plants have been characterIZed
Y == by below average employment growth in the past ten or fifteen years. The regions with more rap|d
increases in employment have been the areas where the introduction of manufacturing plants is a
relatively new development. This relationship can be seen by comparing thepercentage of the nation-
1 wide econgmic value added by manufacturing in different reg|ons ire 1976 th the percent change
"*.-in employment from 1968 to 1978, (See table 5, )

The east north central and middle Atlantnc states were responslble for nearly half {45 percent)

. \ . of the manufacturing value added to the United States economy in 1976 @Yet in both areas, percentage
increases in employment .during the period from 1968 to {978 contributed less thaa\a third &f the

\ -total national increase in employment. The areas with the large percentage |ncreases in employment |

{(the mountain and west south central states) were responsible for only about a tenth of the total

value'added-by manufacturing in 1976, This pattern is more a reflectjon of the decling in employ

ment fo; old manufacturing centers than a reluctance to increase the lmportance of manufactu ring
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.inthe econoniies of rapidly grawing areas. These shlf'es help explam the lack of openings in the
B ) tradltlonal semiskilled blue-collar jobs in manufacturlng that once»prov‘ed entry level’posmons
. py "for many yaung people in the northeastgn and nofth central states :

Such regional patterns of employment and economic growth have been reflected jna snmlmr
pattern of regional migration. The northeastern and north central states have lost population in the
migration, while the southern and western states have been gainers. (See table 6. ) S

* n~ ’ . . R , A 3 ...
” ' g - v TABLES ) '
. N L :
_ PERC'ENTAGE OF TOTAL VALUE ADDED BY MANUFACTUR!NG' 1976
.. SR AND EMPLOYMENT GROWTH BY'REGION, ‘1976 TO 1978 . -
*’ PN o, ) / . . R .,
' - Pergent, 'o‘f Total Value - Percent Increase ’
B - o Added by Manufacturing in Employment —
C Region, . . | - . in1976 > 1968 to 1978 ' }
v .. All Regions S .100.0 243 | °
N « New England . 6.2 16.4
.= . Middle Atlantic ! 178 ° . 8.7"
- . “*East North Central 27.5 e 15.4
- West North Central 7.0 ');7 214
~ Y- Mountain : ' 2.3 T - B
‘e - Pacific ¢ 11.7. ) © 345 -
° T East South Central o B -23.8 LR
T West South Central © '86 i 402 W
.o South Atlantic | .- 128 . AT

SOURCE: U.S. Department of Labor, Monthlylabor Review, March 1980, p. 14 Stat/sripal
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o Abstract, 1978, p. 800. 3 e .
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T : ) fABLE? g N
’ ' . PERSONS MOVING TO AND Fﬁom !
T ) EACH MAJOR REGION 1973 TO 1P76 A
. . e Mi (: h ds) b ' ' 5 ) N
. ) ) igrants (in thousands) Dutmigration asa
, Major Region ) into region * out: of region  Percentage of /mm/gra tien
Northeast T 1,058 . 1,829 ' 173.0
- "~ North Central 1,985 2.400° . 1240 . .
. South - 3254 2.407 \ 74.0 .
/7. West ~ - %2,106 - 1,718 ’ 81:5
) SOURCE: "Youth Labor Force Activity,” Monthly Labor Review, March 1980; p. 15;
g ‘ y ’ ) . ’ ' s a 1 ’ ° - ,: ) ' o
¥ - 1 ' } ’ { o 3 . -
- * ’
. ) T~ 9 . )
' .l . I.E .




S £ e
| - . . . R . L . *
AN h\ Ot 5 [ ‘\ ) § . . . ; . N . -
. L N
. . A . - X ' L. v
- ’ . .. , / Alv
. .~ While some persons move for noneconomic reasons such as the desirg for a change of climate,

‘ the primary reason for relocation has been due to employment and economiic opportunities. Such
regional migrants, on the average, have been younger and better educated than the nonmigrants. , -
The tendency for young, educated persons to migrate te the South and West adds to-the factors
facilitating the development of high technology manufacturing industries in these areas. * Y

s .
These regional shifts have been accompanied by similar changes in economic activity and
employment in the larger cities within the regions. Eroding industrial bases, with correésponding

S .. losses.in population, have been characteristic of the larger cities of the Northeast and Midwest from - -
, . Boston to St. Louis. Correspondingly, there have been large gains in population and manufacturing o
. . jobs in large cities of the South and West, such as Phoenix and Houston. These patterns of central

[ city decline/growth have been partially associated with the regional shifts, But they.also stem from .

- the mbvement of population and economic activity to the suBurbs. The overall effect of botl of .-
these factors has.been to make older central gities into concentrations of Wnemployed and ‘disadvan-
.. . taged perspns with limited job opportunities in their skill areas, the ma’pufacturing industries. {See
‘. table7) ' Vo ) '

[ ' M . « . N X

Y. According to table 7, all of the “growing” cities are ir-the South and West. (Honolulu is
) included in the U.S. Bureau of'the Census’ West région, although it is outside the continental
United States.) All of the declining gjties, except Baltimore, are in the northeastern or north central
' regions. Baltimore, of course, is a border city, 4nd.its economic¢ makeup mote closely resembles the B
old manufacturing and portcities of the Northeast rather than southern cities such-as Atlanta or
.+ Haqustom Whtle part of the population gain of growing cities is due to the ahnexation of surrounding
C suburbs, the increases primarily represent growth in population for reasons other than an expansion
y of city boundaries. ., N o ¢ '

‘

‘ ' . Lo

Many important national issues are involved in both the regional shifts and_{in the growth and
decline of the large cities. Thelolder regions can expect a loss of political influence as population
N, . losses lead to a reapportionment ‘of congressional seats. The newer rédions will gain poligical weight

> for the same réason. Labor ugions will often face difficult problems as employment either grows

- slowly Jrdeclines in thevolder regions and in industries that comprised thefr membership base. In .
::;cmwy.areas where unions historically have been weak, employment will be grqwing
rapidly. Natignal policy witt bev'rewedincmqsinngspective of its anticipated'impact
on the fortunes of different regions. For instance, the décision 6f the Tecent-administration g
permit more generous dépreciation allowances for building nEw_plants'can be expected to hasten
| : some firms’ decisions to mfove from the Northeast to the Sduth. Bgcause of these tax writedffs,
such moves will bé less costly than they otherwise would bt. National policy for unemployment is
faced with the alternatives of encouraging the movement of people to where the growth in jobs s
taking plage, or undertaking measures that would increase available jobs in cities with high unem-
ployment rates. . o . — o P

-~ P b \

Such-regional and urban shifts also will present problems and opportunities for local vocationat
education agencies. In rapidly growing areas such as Phoenix and San Diego, any ehroHment declines’
due to falling birthrates in the pastgfifteen years will be offset at least partially by the effects of
rapid populatiorrgrowth. (n the ol cities, enroliment losses due to ‘the decline in birthrates have

.

been augmented by the movement of many families, especially young families; to the suburbs or to

; " the more rapidfy growing regiéns. - ' . ' BN .
. . . Y .
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Vocational education systems in both the slow and rapidly growing regions can enhance their
prospécts fo'growth if they become active participants in state and local econamic development
efforts. These include efforts by government agencies, local chambers of commerce, and similar
Co . “h e N X . [
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- L POPU[,ATION CHANGE AND QHANGE IN EMPLOYMENT
oL e K IN 'MAN.UFACTURING GROWING AND DECLINING ClTIES ,
ol T 3%a. L %:, ., SELECTE@ YEARS; 1970s . . n
‘: . e ‘.. N ', ; . ‘g/ 1. - ': -.q" N 1‘: . ”» ' . ,Q
T Sy T Tl ’ S /iopulat/on Change . Change m'Many ring -
L City i L) Lo 1970-1980 . Emp/oymenl‘ 197 td 1977 ‘.
’ oo s ?/n thousands) pe
. . . . < » é, . ‘' . Ty .— v =
S e J GrowmgC/t/es . \ ot ~ . : e S e
7 U pallad. T . TrbSouth o T T B2 v + 5500 .
L. * Honolulu N L West, :' -0 131 .. % . ~0— - -0 -
- "Houstod, South - 2. #4273 ' £39,400, . * -
. !.OS'AngeIes . ., West - . *+ 138 . - + 35,500 .
Phoenix - .. - West ' :. - F192 . %o .+ 6,000
o San-Antbnio South ) PR + 1‘75 Y+ 3900 . : o,
'. % San Diego * West' ~ - ., . + o ) L
7, A go | . o ot 71.3 K .8200' RN
: Declining Cities: T e - ‘ RS
' ¢ Baltimo@’ s 'South ™7 .. 1193 : -17,900 , 7 .
s, [ in7 Boston ~ Northeast ¢ oo =019 Lm .. - 8100 : - L
Tmow. Buffdlo. <. . Nertheast -, ’-d06 - 6800 . v
& _, Chicago . ‘North Central - s -400 © . -64,600 :
-~ v ™Cincionati .- *  NorthCentral @ . ~_ 70 . - 3800 ~ ¢
.. “Cleveland | . . North Central - * * j'178 S -10,400 ¢ .
" <+ Detroity rth Central . -322 o -27,100 ~ et
- Milwau . ; North Central ~ - 84 & -14900 '
¥ .. Minhe s North Ceriteal .. . - -~ 64 .7 . 4 5,900 S
© " NewYBk Gi#1©  Northeast L% -880 ~ 147,800, . .
. . = Philadelphia .  Northeast M . =270, - - = 45,100 T
) " ». Pittsburgh -+ Northeast . o <. .-"08 - - 7,000
. . . St,Louis , : Norft Céntral - - c-174 . - - - 3600
S : g
. SOURCE» Kamer Pearl, “Munigipal Fmance How hthe Cnsm I’Metropohtan Economchssaclatlon
v : ’mlmeographe'd report, 1981 ) i . . ) .
G - J. .
.- ) One of the fac}tors emphas:zed by many development agencies in seeklng -\eylndustry io? | e,

en the availability of a labor supply that possesses the skills requ.lred by the new

uls often, include use of the'new technologies m*computers microprocessors, and

] , K iops of automation to industry. quelopment programsl,ln other areas will focys on
. ﬁ" advanced tec .ologje;to obtain engr from sources Ihat were'not economically feasible when oil
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¥ prices were lo es i extractmg ‘oil frém shale rock or shipping coal by pipeline.
T ' slurry. Eco'homlcgl’owth in energy- reseurce reglons wifl in turn lead to an expansion in the busi ngf
. . and consumer service mdystmﬂhat wnll‘re,qwre many employees trained in technical and busine ,
- skills, Vocatlonal education agencies in high growth areas can provide the trained personnel to ’

utilize the more caihplex technologles, orto pfovrde the business and consumer services that usually’ .
accompanyarowth. T . _ ) - ®
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- Inthe mare slowly growig‘areas, local economic development agencies will seek to strengthen
. - ‘and build on the, hea?y economic cores that these areas typically possess. The jecent growth in

businass strvices, int ﬁnétio‘nal fiq’ancé?‘cmd tourism in New York City illustrates this type of
.~ development. Growth in finance and tourism in this tity has created many jobs in data processing,
administratiort, travel and recreation, and business maching repair. Revival in financial; legal, and -
- other business services also. has meant.revival in related industries, in printing4nd publisFing, or
= .. in construction. In the-past; many of the more desirable jobs in these fields were held by.commuters
o because local residents lacked the skills to fill them. City-based Vocational eéducation agencies carf

N

.* train many local persons who would otherwise be bypassed by growth in the central cfties. .
. In both high and low growth éteas, vocational education'prgg‘rams should continue to serve ’
disadvantaged groups by providing them with employability skills. The unemployrent rate for blacks
~and other nonwhites, for example, was approximate‘y double the white rate of unemployment in
. both high and low growth areas. In Houston and Dallas, for example, the unemployment rate for
whites in 1979 was between 2.9 to 3.6 pércent. Unemployment rates for‘nonwhites in the two cities’
were in the 6.4.t0 6.9 percer\s range.® Contjnued efforts by vocational educators will help to reduce

such gaps. - . -
Y. ..

Vocational educatiomagencieﬁﬁe historically concentrated on local area labor markets in
planning their programs for career opﬁortunixies and personnel needs. This local labor market has
. . frequently been identified*with the'politfcal jurisdiction served by the educationa] system—usually
- city.f Such planning methods assume that graduates will obtain employment_primarily in the local |
political unit. It also assumes that schools have a speeial obligation to serye the lecal area that -t ‘
provides the bulk of their funds: Recently, this approach has lost a great deal of its validity, and it "
is likely ? lose more in the coming decade. Local fabor market concerns now extend far beyond
. the city'§political borders, as employers and jobs Fi'ave;hdved t6 the suburbs and beyond.’In many ’
_fields,. particularly those that require specialized post-high school ‘educafion, the relevant labor
market has become regional or national in scope. Plannifig-in vocational ‘education can serve students, '

. " employers, and the pation more effectively by encomgassing regional and national opportunities, as

< well as local*career opportunities, in developing their programs. . ,
\ F ) s ."Strengthening the h}du_s,trial;g nomy . . h
I I A% e . PR
.o A combination of hig inflation rates, high unem "tés, and slow productivity growth
_ rates has characterized the Atnerican ecgnomy forthe f ears. Considerations growing out

p‘ - - - 0 . 0
of such ”Stagflatjon” have.become an important_inflf!ence’for change not only in, pational policy,
but also in economic poﬁcies intenged to revive the écongmy’s industrial base. These developments .

hJ

~» will-have many implications for vocational education planning in the.eighties. While they will w
« ~ «+increase career opportunities in technigal and service fields and in new growth<pdustries, they will
133 reduce opportunities 57 semiskilled factory operatives. Such developments also'will changejob
‘;?ﬁ“ *profiles in other industries. = TP T e - e T
- ¥ " The’American economy has been undergoing major structural changes since the seventies.

These changes will continue, and probably accelerate, in the eighties. Some industries, primarily
"« those involved in energy and high technology fields, have been expanding rapidly. The regions in
~ .. which they are conce_ntrated,»xaainly\iﬁ the ""Sunbelt” states, have likewise become h/igh growth

) . kY .
. argas.- . . .
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The industrjes that have beenﬁ(’ﬁeriencing slow growth or decliné include many of theold -
., manufacturing industrigs in which*the United States was the world leader. Yhese indusries include .
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autorgoblles steel rubber consumer electromcs and selected nonmanufaotunng industries such as
. railtdads. The slow growth regions in the past decade have been the'areas, mainly in the Mldwest )
and élortheast in whlch'these Industries are s:oncentrated. v 7 . o

4 P “

. Losses to forelgn pompetstors such as Japan or West Germany havG h|ghI|ghted the problems
of the United States’ old manufacturing industries. Japan, for example, has’become the world
leader in automobile pzodpctlon and in"the production and utlllzat;on ‘of industrial robots. And
while productivity levels per hour worked have been Higher in the United States, productivity level
growth frequently has been higher in other countries. Cofitinuation of these productivity growta ..
differentials for another five or ten years will mean that forelgn productivity levels (output per hour
worked) will reach or exceed the levels in comparable American industrigg. Two types of growth—
slow productlvrty growth in the United States and the more,.rapld produdivity growth in other
nations—are summarlzed in table 8. - - -

1 * . « . . . -~
: . ¥ .  TABLES ', . , (

‘-\
s . ANNUAL AVERAGH PERCENT CHANGE IN OUTPUT PER HOUR, -+
PR MANUFACTURING [NQUSTRIES SELECTED NAXi'IONS 1970 TO 1979
7 . :.— . - . ' Annaaj_Percent Change - J
J»_. . Country o 1973 to 1979° ‘ . 1978 fo 1979
’l,"‘?"l, United States 1.4 ¢ _ 0.8
,"'I*h?, I France . . . 4.8 . - 4.7 .-
1. * ‘West Germany 53 ~% . o B2
» Japan 6.9 . : 8.1
: . . . P ,
< SOURCE: U.S. Department of Labor, Monthly Labor Review, December 1980; p. 3'3. ‘
’ », ‘
L 4 . . The growth rate in output per hour in manufgcturing in the United States dunng the 1973

to 1979 penod was ahout a fifth the comparablé growth rate in Japan. {t wasslightly more than a
fourth of the increase in West Germany, and somewhat less than a third of the growth rate in
« France. In the most regent years of the 1973 to 1979 period (1978-1979), output per hour in
American manufacturing industries increased at an annual rate of less than 1 percent. The increases
in France and West Germany remained near their overall 1973 to 1979 Ievels in this period, while
" the percentage growth i in output per hour rncreased in Japan. .
Slow productivity growth accompanied by substantial increases jn wage rates and fririge
' benefits, has translated into rising labor costs for many manufacturmgrndustnes This development,
- ” has encouraged a manufacturing shift from the United States to other nations. Furthermore,multi-
N . national corporations have facilitated the development of manufacturlng ‘export pIatforntJQ
places such as Hong Kong, Malaysia, Mexico, South Korea, and Taiwan. Electronlcs manu
in the United States, for example, freﬁhent’ly have components assémbled in'these countriesf The
»  new American “world cars’’ contain parts drawn from American subsldrary plants i in Brazi}# Mexico,
Sp’h and other countrles - . /

*

-

4
Quallty control conslderat;ons also have been a factor in the loss of U:S. eXportgaarkets to
forelgn competltors For instance, Japanese exports of semiconducters to the United Sgates rose

from $20 mrlllon in 1973 to over $250 million in 1979. 0ne reason foe-this rapld growth was that
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. . %]ection rates for the Japanese-produced units were one-half o?less than the comparable rate for
* domestically, produced equivalents.® - - R SL S fo- o
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. A?[I of these dévejopments have been directly-qr Jnd;,rec'tly accentuafgd,by the steep increases
> . in U.'S. energy costs sindg-1973: In many older industries; escalating energy prices ftavg made plants
and equipment obscletemecaus}e thejr use requires large guantities of energy, * | . .

A ’

e ¥

. . Within th'e United States, the response to foreign cof étiﬁon, slow productivity g‘rowth,'
: rising labor costs, and high enérgy costs has beén to engage in large-scale capital outlays to ,
. restructure industriaf plants. These capital outlays are intended not orily to increase productivity, '
but also to produce products that require less energy. The automobile industry is a leading case.
General Motors, for example, anticipates spending some $29 billion’in the corping decade to build
»new plantsand reequip existing plants to reducecosts and to produce-a nhew generation of smaller,

~ °.  more fuel e¥ficient.motor vehicles.’ '
- &

- -

.« L] .
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. ) These massive capital outlays ently willintroducea more eomplex production technology
. involving the use of automated and_computen@zed processes. Industsial robots supply a good ilius-
« tration.of the new technology.® . . i : .

s The Instituge of Robotics estimates that in 1980, sotmem industrial robots were in use in
.the United Stated. Their main uses have been in the autorpobilejndus ry or in foundry-tyfé opera-
tions. They alsd foresee the possibility that robots will become a $2 billion a year industry by 1990.°
~ . . . -, - : k
" . Rob ,irﬁthe automobile industry are used primarily, in painting and welding automobile
bodies. General Motors, for example, plans to add 2,000 more robots té. its assembly lines by 1983.

. Future projections for the company engipn as many as. 14,00Q robots in use by 1890.10
‘ . ) < . EY v *
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Sugh ang-term_prospec‘ts fof robots point & their use for advanced, computerized systems
_that both design equipment ‘and. djrect production. Thewrobots that will figure in these computer-
* . ized desigri and manufacturing system! (CAD-CAM) wil{ beprogrammable=thus they will have the <
+ capacity to sense and reatt to their environment as well as to perform repetitive operations. Robots'
' . represent onaimpertant example of the.new, rapidly-expanding hightechnology processes that are
organized around the use of mic:@egsors and computeys. Use of such technology has mush-

W

roomed as the costs of computing'have declined. Far instance, the cost of storing one unit or "byte”
of information in a se?nicénduc;c memory chip fell by 88 Eercent in the past ten years.!* Much of
, . thecapital outlayin restructuring the nation’s manufacturirg plants will make use of “'smart’’
machines'involving the new microprotessor technology. Ifi the next two decades, these applications
of scientific knowledge are likely 1o be joined by far-reaching applications of biological research in_
. . genetic engineering: The General Electric Company, to"ci’te_aﬁz instance, has received a patﬁt for
: developing a species of bacteria that can help clean up oil slls by consuming the oil 32

€, >

o * lnthe eighties incentives to, use a vanced, computerized technologies such as robots will stem
from the improved quality control and{increased productivity that the new technofogy makes possible.
o For example, a General Motors spokesperson noted that traditicnal methods for painting automobile
. - bodies retained:only 30 percent of the paint actuélw‘gpr'ayed on the vehicle. The rest was either ,
Ioi in powerful exhaust systems that protect workers from paint fumes or in other systems. By ¢
- programming robot sprayers; it is rfow, po§§ible,forlGenEraT Motors to retain more than 50 percent’
N of the paint on the'cars!™ oL T § ‘ s -, :

. . .
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v Beyond their technical advantages,.r bots‘cannot joirt unions, go Sut on strike, take coffee

’ breaks, become alienated from work; ‘equire environimental, health, and safety pratections to -
reduce hazards in’the work place. - . s !




* New tech ologies will contlnue to appear and will probably accelerate the slow gmwth or
declines in employment opportumtles for semiskilled workers in manufacturmg mdustrles This
tendency is illustrated by the experlence of the autamobile industry sincethe end of World War 1. .
In 1948, some 713,000 auto workers in the United States and Canada produced 5.96 million,auto-
mobiles, trucks .and buses. In 1978, 839,000 auto workers produced a?ly 14.26 million motor
vehicles.' Seventeen motor vehlcjeswere produced per aut0mobt{eWorker in 1978 as compared

with a little more than eight vehicles in 1948. Devtelopments similar to those in the automobile
industry have led to conslderably slower growth in employmenhfog production workers jn mapu-
facturing than fof workers in other nonagrlcultural occupatlons "See table 93

¢
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: ‘ _ TABLE9 s
L . TOTAL'NONAGRICL[LTUBAL EMPLOYMENT, AND EMPLOYMENT FOR ,
7 PRODUCTION WORKERS IN PRIVATE MANUFACTURING 1948 TO 1979
o £ , Total pnagricultural ¢ Employment for Production
T '« Employment (in m#lions) - Workers in Mantfacturing .
Year (1948 Index— 100) (in millions) {1948 Index=100)
1948 .~ 44.9 100.0 129.. 1080
1960 ° . ,54.2 1207 . <128 975
1970 4 . 709 _ - 1678 14.0 108.8
1979 . 895 199.4\ 15.0° 1163 .\

SOURCE: Adapted frém Emp/oyment and lnlhg keport of' thePresigent, Washington, DC: U.S.
Government Prmtmg Office, 1980 pp. 305 306. Figures listed refer to payroll employment.

- * *
!

Total nonagrlcultural empiqymenLnearI oubled in the generation after World War |1. Jobs
for production workers in manu acturlng lncréased by about one sixth. During the seventies, the
overall nonagricultural employment grew by 1F .5 million workers. The comparable increase for
production workers in manufacturing was 1 million. Th’é‘lack of substantial manufacturing job
growth in-the seventies has made it difficult for the economy to absorb the large number of women
entermg the labor force and the “baby hoom’ generatlon born in the later 1950s or early 1960s.

*

Greater capital outlays for more comple tedhnologies in the eighties are intended to bring
about a renewal of the industsial economy without a comparablé increase in requxrements for semi-
skilled and unskilled blue-collar labor. Furthermore many of these capital outlays are designed to
decrease labor reqmrements Yo, "o B . ) L

P

The drsplacement that will be created by computenzed technologies will be concentrated in_
one occupational group: semiskilled operatives. Over three‘fpurths (77 percent) of the 11 million
persons employed asoperatives in 1979 (excluding operators’of transportation equipment) were
at work i manufacturing industries. Jobs that are created by increased capital investment will be .
concentrated in professional, technical, and skilled areas; in designing and producing equipment, or .
in operating, maintaining, and repairing it. Few of these positions could]be filled by a displaced
automoblle worker, for example,'without a good deal of addltlonal trdi mng

A“lthough economlc concerns have focused on renewlng thé industrlal base, the bulk of the
job growth in the eighties is expected to take place in serwce industries. In addition, there is a

w
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rapidly growing:yet often ignored s%e sactor in manufacturing-industries made up of persons
who will provide-data processing, finanial, kegal, public relations and advertising, and other™>, »
business services. Many of these service firms also will be introducing mic;oprépess_or technoldgy

.and Mcé&ﬁowwar, growth in thesesndustries is expected to be rapid enough to-
+ha an offset the displacement effects of new technology. These patterns of job growth are .
- illustrated by the U.S. Bureau of Labar Statistics projections of employment growth by industry '

#

between 1977-and 1990. (See table 10.) . T ) N - i
’.,. .‘ . ~’7,, _ - ‘ ’ ,t'k" . ’ ' e ‘ ~ * > » - ’ltf
e e f .. TABLE10 — / :
EMPLQ‘?MENT FOR SELECTED MAJOR INDUSTRIAL SECTORS,
. . . 1977 NAI?\:PROJECTED 1990 .
< oo ' Employment (in miflions) ‘ " Percent Change
Sector ‘ B 1977 Projected 1990 7 to 1990
~ Total Civilian Employment - 93.7 1186 - 26.6
DU . Manufacturing, Transportation, ~ +19.8 239 ' 23.0
' Public Utilities 48 - °5B7 . 169 .
i Wholesale and Retail Trade 209 , 274 . 309
Finance, Insurance, and )
Real Estate Servjees' T 49 -67 - - _ 30° -
" Services' ¢ 177, , < 267 51.3

SQURCE: Employ{nen't and Training Report.of the President, Washingjon, DC: U.S. Department of
¢+ Labor, 1979; p. 362. ’ < Y & .

\ * . 1. Excluding private household workers . - Y
A - ) 7 4

The U.S. Bureau of Labor Statisties’ projections foresee a future in which employment in
. manufacturing will grow more slowly than totgl employment. The growth in manufacturing
’ +  employment will represent thé combined effects of slow growth in the older manufacturingindus-
tries and more rapid growth ip the new high technology industries. Three-fifths of the overall
incr’ej.se is expected to take place in two écpnomic sectors: service and trade Industries.
e Unanticipated changes in the projgctions, stch as rapid development of new energy urces,
. -+ could create even larger increases in employment for energy, industri nd manufacturing ndustries
. that are heavy users of energy. But the predominant theme in the pri?:ctions is a éontinugtion in
.+ stheshifttoa post-industrial society as the major factor affecting emeloyment"in the eightlhes.
‘o : ‘ ., e . .
- + Most cgsjthsavir'\g figures for the use of riew téchnology represent tHe savings that result from -
corftinuous operation. Industrial robots, for example, are cugrently estimated to involve an initial
unit capital_outlay in the $70,0080 to<680,000 range.’® Much of the savings anticipated from the
investment would be lpst if the.machines were frequently out of use because of the need for -
:" maintenance’and fepairs. * - . :
a +

-
%
-

In the introductory phases, repéiljs to complex equipment such as robqtéare often made b\! the
“superstars,”’ or persons with graduate degrees in science,or engineering. Later on, the responsibility

. falls tospecially trained technicians and mechanics. v
= ¥ - . . ¢ * " . hd ; . = = v -
. . . - - . .
f\ . . ) + . -~ - . ~. ‘-- . s .
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et Accordlngly, the emphasns on lndustrlal renewal in the e|ght|es will place ne\" and greater
demands on vocational education systems. For examplg coutses in electronics will provide the
basic foundation for training in the fields related to the new. technology The level of complexlty
, involved in automated technologies suggests that the bulk of the training will be glven inpost- -
- §econdary institutions. Many of-these institutions already have extensive expertise in electronics
technology. Work-study and cooperative education programs can be effective ways to give students
a working familiarity with industrial advances. - s
.. i 3 .
Yet vocational programs in the secondary schools can arouse studént intrest by providing ~ ==
basic training and employability. development courses that familiarize students with the work worlc.
These pragrams will. be able to serve as a basis for later., more specialized training in industrial .
settings. A
‘So far, the hlgh cost of equlpment requu'ed to train persons in the new technology has kept
private schools from assuming a major role in training. None of the meniber schools of the National
Association of Frade and Technical Schools, for éxample, offer courses in robotics. Yet it is likely
that equdipment costs will decrease with a greater vélume of production. A reluctance by public .
vocational institutions to train persons for the jobsjthat will grow out of industrial revival will have
the effect of encouraging private institutions to take on a larger role in this field.

* '»

) In the past, there has been great emphasis on the need to identify new occupations that might
be suitable fields for vocational training programs. Robots and related technologies illustrate
another tendency: ¢hanges in job content in existing occupatians as a response to’technological
advances. Changes in the content of machinists’ jobs, resulting from the introduction of numerically
controlled machine tools, illustratg this devefopment. In the coming decade, the job content of many
electronic technicians’ jobs_will include a working knowledge of advances in fields such as robotics.
Programmers and designers wnll discover their job skills undergoing change with the more wide-
spread integgation of c.ompuker assisted design and manufacturing.

Vocational education systems likd# other institutions, must adapt to change if they are to
serve their students, the larger society, and their own need to grow. Planning in yocatianal education
can supply an early warging systeni™or increasing sensntnvnty to changes that will require a response
by vocational educators. Priority factors for renewing the nation’s industrial base, such as demo- )
graphic changes and regional populatlon?%manufacturlng shifts, illustrate the long term develop-
mentsthat will figure promlnently in the agenda for vocatlonal education planning.
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